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615.38 Low activity clay amendment

Introduction

The International Committee on Low Activity Clay saoilas
(ICOMLAC) chaired by Dr. Frank Moormann (Univarsity of
Utracht, Tha Netherlanda) waa cresated in 1975 by the Soil
Conaervation Service to addresa the claasification of low
activity Alfisola and Ultisocla. The Committee, which waa
open to all interested personnal both nationally and
internationally, operated through circular lettera which have
been excarptad and published (aee raference, Moormann,
below). Thia publication providea the background material
for the amendments givean here. The work of the committea waa
alao facilitated by the organization of Soil Claasification
Workshops funded by the Agency for International Development
and organized by the Soil Management Support Services (SMSS)
and the University of Puarto Rico. The proceedings of thaas
workahopa (aae references) also provide background materialas
for the rationale to the new concepts incorporatad in theae
anendmenta.

The introduction of the kandic horizon reduces many of the
difficultiaes encounterad in application of the definition of
the argillic horizon. The new taxa providea a more logical
place in Soil Taxonomy for many soils in the intertropical
areaa of the world that have properties transitional to
Oxiasols. It ia believed that the introduction of these taxa
will enhance the quality of Soil Taxonomy in ita function of
making and interpreting aoil survays.

The proposala of ICOMLAC have baeen coordinated with the
diacussions of the other international soil classification
committeea, particularly the International Committee on

- Oxisols (ICOMOX). The final propoasal of ICOMLAC was
circulated by SCS to national and international cooperators
for teating, review, and comment.

References

Camargo, M. N. and F. H. Bainroth. 1978. Proceedinga Firsat
International Soil Claasification Workahop. Publ.
EMBRAPA, Brazil. 376p.

Beinroth, F. H. and S. Panichapong. 1979. Proceedinga of
Second International Soil Clasasification Workshop. Vola.
I and II. Publ. Land Davelopment Department, Bangkok,
Thailand., Vel. I - 345p,.; Vol. II - 431p.

Beinroth, F. H., H. Neal, and H. Eswaran. 1983. Proceedinga
of Fourth International Soil Clasaification Workshop.
Vola. I and II. Publ. Belgiun Technical Assat. Progranm,
Bruasels, Belgiun. Vol. I - S518p.: Vol. I1 - 175p.
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Moormann, F. R. 1985;' Excqrptn'from the Circular Lettera e
of ICOMLAC. Technical Monograph No. 8., Soil Management
Support Services, Washington, D.C. 228p.
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{a) The following changcn in Soil Taxonomy will accomodate
thias anondnont.

Page’ 27, sacond colunn, prcc-ding Agric horizon, add:
“KANDIC HORIZON

Ganeais

A kandic horizon is a subsurface horizon with a aignificantly
higher percentage of clay than the overlying horizon or
horizona and haa a CEC <16 meq per 100 g clay (by 1N NH4O0Ac
PH 7) and an ECEC <12 maq per 100 g clay (sum of bases
extracted with 1N NH40Ac pH 7 plua 1IN KCl extractable Al).
The clay size fraction is composad predominantly of 1:1 layer
silicate clays, mainly kaolinite, with varying amounta of
oxy~hydroxides of iron and aluminum. Clay akinas may or may
not be present. (The percentage of clay ia measured by the
pipette method or 2.5 times 1%5-bar water, whichaver is highar
but not more than 100.)

The textural differentiation in pedons with kandic horizona
nay result from one or more procesaes acting simultaneously
or saquentially, affecting aurface horizons, subaurface
horizona, or both. These processes are not all clearly
underatood, although tha moat important ones can be
summarized as followa! :

1. Clay eluviation and illuviation

In mome soila it ia often difficult to find clear evidance,
evan by micromorphological analysis, that the higher clay
content in the B horizon is a result of accumulation by
illuviation of layer silicate clays. Specifically, clay
skins (cutana) may be completely absent, or they may be
present only at depths balow the control section uaed in
classification. 1In other soils, clay skins may have baan
destroyed by biological activity or pedoturbation proceassesa.
High concentrations and atrong activity of soil fauna in
soila of tropical and subtropicdl areaa, wvhare kandic
horizona are common, may cause the partial or total
disappearance of clay skina over time and to a conaiderable
depth..

Many of the aoilas with kandic horizons, that have probably
formed by illuvial procesases, occur on stable geomorphic
aurfecea.  On atable surfacaes, the illuviation process nay
no longer be operative, or at leaat ‘acting ao alowly that
mixing by soil organisams is more rapid than the formation of

615-52
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clay skina. Under these conditiona, clay skins may be found
in some padona but not- in other nearby padona which otherwiae
have similar morphology. Even within the same:horizon of a
aingle pedon, s=oma peda may have clay skins whilu othern do
not. s

2. Clay desatruction in the epipedon

Weathering of layer silicates may lead to a ralative loaa of
clay in aoila. The loag ia usually greatest in the upper
horizona where weathering proceaaea are moat intense. = -
Elimination of basea and aome ailica is enhanced by high
aurface solil temperatures in wall drained aoila with high:
ratea of leaching. Becauae thia proceas affecta surface
horizona more than subaoil horizons, a vertical textural
differentiation may result.  This may alaoé explain the ...
abaence of clay akins in the lower horizons of highly: - :
weathered soilae on old stable aurfacea. A related process,
that occurs in surface horizona that are periodically wet, . -:
may also result in similar textural differentiation. - -

3. Selective erosion: : o : : IERC T 5

Raindrop splaah and subsequent aurface soil erosion:cause the
amalleat soil particles to be moved farther downslope than
largar particlea. Eventually, part of the fine fraction m y
ba eliminated from the surface layer of aloping sodila,
laaving a coaraser textured aurface layer. The apeed of thias-
proceas depends on: many factors, but in climatea with highly:
erosive raina, or on aoils with little plant &over, it may be
very rapid. The surficial movement of clay downslope seems.
to be widespread and selective erosion probably is a major
process leading to textural differentiation. The proceas
appeara to be enhanced by periodic fire or intermittent
cultivation as practicad for thousands of years of ahifting
cultivation in areaa where these soila occur,. o :

e

4. Sadim-ntation of coarge texturad surface. materials .

Litholeogic discontinuities are probable on atable landscap &
in many intertropical areaa., In many of the soils of these
areaa, the surface layer is coarser textured than the -
aubsoil, but due to the fact that all the soil material is -
highly weathered, atratification is not evidant.. If the .
finaer textured subaoil fulfills the requiramenta of the
kandic horizon and the surface layer is not- composed of fine
atrata of racent material, the: subsoil horizon is classified
‘a8 a kandic horizon. i

Significance to aoil claaaification . Ly
The kandic harizon providea a. baai- for differantiation among
soila with clay accumulation in the asubsoil. The .argillic ..

horizon alone doesa not provide an adequate diagnosatic
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criterion to differentiate all Ultiaola and Alfiaola from
Oxisola and Inceptiasola. The kandic horizon ia a diagnoatic
horizon that separatea Ultisols and Alfisola in which the
clay fraction has c¢lay minerals with low CEC, comparable to
Oxjisola, from Ultiaolae and Alfisoclas with clay minerals of
high CEC. Textural differentiation in most low activity clay
asoila by itself ia believed to be asufficiently important for
the understanding of soil development and use and should be
recognized at a high level of the claaaification ayaten.
However in soils with clayey surface textures, the textural
differentiation losea much of ite significance. Mosat low
activity clay (LAC) soilas that have, after mixing the upper
18 cm of the aoil, more than 40 percent clay in the surface
horizon will be Oxisola (after the ICOMOX proposal isa
approved), although a faw with LAC and necesgsary clay
increase for an argillic or kandic horizon, but have
asignificant amountas of weatherable minerals, will remain
kandi Ultiasolas or Alfisols. It ia also possible that a few
with a more gradual clay increase and with a higher
weathaerable mineral content in the coarser fractions could be
Inceptisola or pale Alfisola or Ultiaola.

Tha presence of a kandic horizon indicatea a high degree of
weathering of the mineral soil material auch aea that in aoils
on old surfacaa wvhere weathering has taken place under warm
climatic conditions with moderate to high precipitation. The
high dagree of weathering ias reflected by a dominance of 1:1
layar ailicate clays and oxy-hydroxideas of iron and aluminum
although amall amounts of 2:1 layer silicate clays may alsao
be preaent, There ia a general abaence of short-range order
minerals such as allophane or immogolite. The compoaition of
the 0.02 to 0.2 mm fraction doea not alwaya reflect the same
degree of weathering, eapecially in scila formed in
weaathering producta of crysatalline rocka. Thua, no
waatharable mineral content ia apecified in the kandie
horizon definition.

Identification

The kandic horizon ia a vertically continuous subsurface
horizon (not composed of lamellae) with a aignificantly finer
texture than the overlying horizon or horizons. It may
underlie an ochric, umbric, anthropic, or mollic epipedon.
The upper boundary normally is clear or gradual, although it
mnay be abrupt, but is never diffuse. The increase in clay
content ia reached within a vertical distance of 15 cm or
leaa.

The top of the kandic horizon is within one of the following
deptha’

a. If the particle-size claas throughout the upper 100
cm ia sandy, the upper boundary is at a depth between 100 cm
and 200 cm from the soil surface in most of the pedon.

615-54
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b. If the clay content of the surface horizon is leam
than 20 percent and the particle-size class (of part or all
of the upper 100 cm) ias finer than sandy, the upper boundary
ia at a depth of leasa than 125 cm from the aoil aurface.

c. If the clay content of the surface horizon ia 20
percent or more, the upper boundary ia at a depth of leaa
than 100 cm from the mineral aoll aurface.

It ia intended to exclude from the kandic horizon texturea
coarsexr than loamy very fine sand. The presence or absence
of clay skina, by field examination, or cutana in thin
sectiona, ia not a differantiating characteristic for kandic
horizona.

Other field characteriastica of kandic horizons are not

| normally diagnostic, since theae horizonas may have properties

' . of the argillic, the cambic, or the oxic horizon. Some acilas
with kandic horizona resemble those with argillic horizona in
that they have a well developed subangular blocky structure,
while bleached grains of sand and sgilt may be present in the
overlying coarser textured horizon(a). The ratio of fine
clay (particles smaller than 0.2 um) to total clay may ba
larger in the Kkandic horizon than in the overlying coarser
horizon(a) but is not diagnoatic.

Other Kandic horizona have one or more propaertiea of the oxic
horizon and they would be called an oxic horizon except for
the diatinct clay content increaae at the upper boundary.
Thia rationale is comparable to pedons dominated by more
active clayas where an argillic horizon occura that would have
been called a cambic horizon except for the clay content
increamsa at the upper boundary.

A kandic horizon is not overlain by layers more than 30 cm
thick which ahow fine atratification and/or have organic
carbon contents which decrease irregularly with depth unl ss
it ia a buried horizon. The kandic horizon alsc doesa not

abpw EEE B:,;‘fl_"‘ ificatinn sand/nr have arasnic cerhan content =
T e "

—_ i A

[ —
. e
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Summary of properties
The kandic horizon:

1. Ia a vertically continuous asubaurface horizon and
hag, gtartinag at the point _where the crlav increase

requirementa are met, a CEC of <16 meq per 100 g clay (by AN
NHq0Ac pH 7) and an ECEC <12 meq per 100 g clay (sum of bases
extracted with 1IN NHqOAc pH 7 plus 1N KCl extractable Al) in
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Humulta, following Haplohumulta, add: "Kandihumults and
Kanhaplohumulta*

Humults, deleta: *“"Palehumulta™
Humulta, delete: "Tropohumulta"

Udulta; following Hapludulta, add: "Kandiudulta and
Kanhapludulta*®

Udults, delete! "Tropudults*®

Ustulta, following Hapluastulta, add: “Kandiuatulta and
Kanhapluatulta*

; Page 89, Table 10, Formative elementa, following Hydr, add:
i "Kand---- Modified from kandite----- (gmit mnemonicon)-- 321
. - .
- } - ii't"‘ ]

R —_—
P Eeea—

Page 92, second column, item C.2., change to read: "...do not
have either an argillic, kandic¢, or natric horizon..."

Item F.1., change to read: "Have an argillic or kandic
horizon..."

Item F.l1.a., change to read: "If the argillic or kandic
horizon..."

ltem F.1.a.(1), change to read: "...the argillic or
kandic horizon..."

Item F.1.b., change to read: "If the argillic or kandic
horizon..."

Itam F.2.a., change to read: "...an argillic or kandie
horizon or has clay...or underlies an argillic or kandic
horizon; and"

Itema G.1. and G.2.a., change to read: "™...an
argillic,kandic or a natric horizon,..."

Page 93, firat column, line 3, change to read: "I1f there is
no argillic, kandic, or natric horizon,..."

Second column, item H.l1l., change to read: “"Have a
_ argillic, kandic, or natric horizon..."

Second column, items H.2.a. and H.2.b., change to read:
"...an argillic or kandic horizon: or"

Page 95, firat column, line 2, change to read: “"...an
argillic or kandiec horizon,..."

615-57
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Firat column, line 37,Definition, item 1.a., change to
read: "...have an argillic, kandic, or natric¢ horizon..."™

Second column, line 4, Definition, item 1.a.(3), change
to read: "...argillic or kandic horizon..."™

Second column, line 10, 1.a.(3), change to read: *...of
the argillic or kandic horizon..."

Second column, line 13, 1.a.(3), change to read: "...if
the argillic or kandic horizon..."

Sacond c¢olumn, line 23, item 1.b., change to read:
*...an argillic or kandic horizon..."

' Page 96, firat column, linea 12 and 14, itema S and 6.,
change to read: *"...overlying an argillic or kandiec
herizon..."

Firat column, line 56, item 5.a., change to read:
“...overlying the argillic or kandic horizon; or"

Sacond ¢olumn, line 13, item 7.c.(1), change to read:
“..»and the argillic or kandic horizon...”

Line 20, item 7.c.(l1)(a), change to read: “...of the
argillic or kandic horizon..."

Line 24, item 7.c.(2), change to read: *"...the argillic
or kandic horizon..."™

Line 34, item 7.c¢.(2)(a), change to read: ™"...the
argillic or kandic horizon..."

Page 109, firat column, linea S & 7, item 1., change tb read:
“.aathe argillic or kandic horizon..."

Firat column, line 10, item HA.2., change to read:
"...the argillic or kandiec horizon..."

Firat column, line 22, item HC.3., change to read:
“...the argillic or kandic horizon...”

Firat column, line 43, Aqualfs, change to read:
“...below the argillic or kandic horizon..."

Second column, line 18, Definition, item (2)a., change
to read: "An argillic or kandic horizon..."

Second column, line 21, footnote, change footnote 3 to
read: "...the argillic or kandic horizon..."

Second column, line 23, Daefinition, item (2)b., change
to read: "...the argillic or kandiec horizon..."

615-58
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Second column, Key to great groupa, item HAA., change
*1.25 m" to 150 cm"

Daelete item "HAD..."
Change item "HAE"™ to "HAD"

Add: "HAE. Othar Aqualfa that have a CEC <16 meq per 100
g cley (by 1N NH4ODAc pH 7) and an ECEC <12 maq per 100 g clay
(sum of bases extracted with 1IN NH40Ac pH 7 plus 1N KCl
extractable Al) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
or kandic horizon if these horizona are thicker than 100 cm.

Kandiaqualfs, p. 114"

Page 110, firat column, Definition, item 3., change to raead:
¥...duripan, kandic horizon, or natric¢ horizon:"

Item 4., dalete item 4 and renumber 5 as 4.
Line 19, item 5., change "1.25 m*" to "1350 cm”™.

Page 112, second column, last line, Definition, change to
read: "Gloasaqualfa are the Aqualfs that do not have a
fragipan, duripan, kandic horizon, or natric horizon but that
hava an albic horizon tonguing into an argillic horizon."

Page 113, firat column, delete item 2.

Page 114, firat column, preceding Natraqualfa add:
"Kandiaqualfa

Dafinition

Kandiaqualfs are the Aqualfs that

1. Have a CEC <16 meq per 100 g clay (by 1N NH4qOAc pH .
7) and an ECEC <12 meq per 100 g clay (aum of baaea extracted
with 1N NH40Ac¢ pH 7 plus 1IN KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizons are thicker than 100 cm; and

2. Do not have a natric horizon, duripan, or fragipan
and do not have plinthite that forms a continuous phase or
conatitutea half or more of the matrix within some aubhorizon
batween 30 cm and 150 ¢m below the surface of the soil.

Distinctiona between Typic Kandiaqualfas and other
subgroups

Typic Kandiaqualfs are the Kandiaqualfs that'

a. Have in 60 percant or more of the matrix in all
aubhorizona betwaeen the A or Ap horizon and a depth of 75 cm
one or more of the following!

l1. If mottled and the mean annual soil temperature ia
lower than 159 C, has chroma, moiat, of 2 or leas:;

615-959
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2. If mottled and the mean annual aoil temperature ia
1%59 C or more:
a. If the hue is 2.5Y or redder and the value,
moist, ia more than S5, the chroma, moiast, is 2 or laeaa:
b. If the hue ia 2.5Y or redder and the value,
moiast, is 5 or lesa, the chroma, moiat, is 1 or less;
c. If the hue is yvellower than 2.5Y, the chroma,
moilst, ia 2 or leas; ' ' '
3. Tha chroma, moist, ia 1 or lesa whather mottled or
not.;

b. Have an Ap horizon that hasa either a color value,
moist, of 4 or more or & color value, dry, or 6 or more after
the aoil haa been crushed; or the upper acil to a depth of 18
cm, after mixing, has theae color valuasa@

c¢. Do not have an epipedon that ia SO cm to 100 cm
thick if the particle-sasize class ia aandy throughout:;

d. Do not have an epipedon that ias >100 c¢m thick if the
particle-size clasas is sandy throughout: and

e. Do not have a horizon within 150 em of the aoil
surface that has >5 percent plinthite by volume,

Aeric Kandiaqualfa are like Typic Kandiaqualfa excapt
for a.

Aeric Umbric Kandiagualfs are like Typic Kandiaqualfa
except for a and b.

for ¢, with or without a.

Grosaarenic Kandiaqualfs are like Typic Kandiaqualfa
axcapt for d, with or without a.,

Plinthic Kandiaqualfs are like Typic Kandiaqualfas except
for .

Umbric Kandiagualfs are like Typic Kandiaqualfa aexcept
for b.

Page 115, firat column, definition Ochraqualfs, item 1.,
changa to read: "...fragipan, kandic horizon, natriec
horizon...”

Second column, definition Ochraqualfa, delete item 4.

Page 117, second column, line 5, change "1.25 mn" to "1350 cm".

Second column, delete: "Tropaqualfs...(continuing on
page 118"

Pagé 118, aecond column, definition Umbraqualfs, item 1.,
c§g¥gg_;g_ggggi v, ..fragipan. kandic horizon, natric horizon,
— w L

Definition Umbragqualfas, delate item 4.
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Second column, definition Hapludalfa, item 3., change to
raead: "...fragipan, kandic horizon, natric horizon, or..."

Second column, definition Hapludalfs, item 4.d., change
to read: "There is leas than 5 percent of the volume .
conaiating of akeletanas on faceas of peds in the layer in
which tha amount of clay decreases and there ia leaa than 3
percent (abaolute) increase in clay below the layer.

Page 133, firat colunn, preceding Natrudalfa, add:

“Kandiudalfs"

Definition

Kandiudalfas are the Udalfa that

_ 1. Have a CEC <16 maq per 100 g clay (by 1N NH40Ac pH
7) and an ECEC <12 meq per 100 g clay (aum of basesa extracted
with 1N NH40Ac pH 7 plua 1IN KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizona are thicker than 100 om;

2. Do not have a lithic, paralithic, or petroferric -
contact within 1.%m; '

3. Have a clay disatribution auch that the percentage of
clay does not decrease from its maximur amount by as much aa
20 parcent within a depth of 150 cm from the soll aurface or
the layer in which the c¢lay percentage decreases by more than
20 percent haa at leaat 5 percant of the volume conaiating of
akeletana on facea of peds and there is at leaat 3. porcent
(abaolute) increase in clay below the layear:

4. Do not have an agric or natric horizon, or fragipan;

S. Do not have, in the argillic horizon, disacrete
nodules 2.5 to 30 ck in diameter whoae axteriors are

T - nprjrhed  uaalls gemantariaiih ipae ang § %dﬁ_ﬂ:_hne A
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6. Do not have tonguea ' tongues of albic materiala in the
argilliec horizon.

Diatinctions between Typic Kandiudalfs and othexr
subgroups

Typic Kandiudalfs are the Kandiudalfe that.

a. Do not have mottles that have chroma of 2 or laess
within 7% cm of the aoil aurface if the mottled horizon ia
saturated with water at some time when the soil temperature
at that depth ia 5© C or higher or the s0il has artificial
drainage;

b. Do not have an epipedon that ia 50 em to 100 cm
thick if the particle-size clasa is sandy throughout;

c. Do not have an aepipaedon that ia >100 cm thick if the
particle-aize claaas ia aandy throughout;

d. Have an Ap horizon that has either a color value,
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valua, moiast, that ia less than the value, dry, by mora than
one unit unleaa the hue in some part of the argillic or
kandic horizon is S5YR or yellower; and

£f. Do not have a horizon within 150 em of the asurface
that has >5 percent plinthite by volune.

Aguic Kandiudalfs ara like Typie Kandiudalfas except for
a, with or without d.

Arenic Kandiudalfas are like Typic Kandiudalfa except for
b.

Arenic Plinthic Kandiudalfs are like Typic Kandiudalfs
axcapt for b and £.

Grossarenic Kandiudalfs are like Typic Kandiudalfs
axcaept for c.

Grosasa Pl ic Kandiuda are like Typic
Kandiudalfa except for ¢ and f£f.

Mollic Kandiudalfas are like Typic Kandiudalfs except for

Plinthaquic Kandiudalfs are like Typic Kandiudalfs

axcept for a and f£f.

Plinthic Kandiudalfs are like Typic Kandiudalfs except
for f£.

Rhodic Kandiudalfs are like Typic Kandiudalfs except for
d and e.

g.

Kanhapludalfs

Dafinition

Kanhapludalfs are the Udalfas that

1. Have a CEC <16 meq per 100 g clay (by 1N NH40Ac pH
7) and an ECEC <12 maq per 100 g clay (sum of bases extracted
with 1IN NH4qO0Ac pH 7 plus 1N KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizona are thicker than 100 cm:

2. Have a clay diatribution sauch that the content of
clay decreases from its maximum amount by 20 percent or more
within a depth of 150 cm from the so0il aurface, and the layer
in which the percentage of clay is less than the maximum has
laeas than 5 percent of the volume conaiating of akeletans on
faces of peds or therae is lesa than 3 percent (absolute)
increase in clay below the layer;

3. Do not have an agric or natri¢ horizon or a
fragipan;

4. Do not have, in the argillic horizon, discrete
nodules 2.5 to 30 cm in diameter whose exteriors are
enriched, weakly cemented with iron, and have redder hue or
stronger chroma than the interiors of nodules: and

S. Do not have tongues of albic materials in the
argillic horizon.

Diatinctionas between Typic Kanhapludalfs and _other
subgroups
615-63
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Typie Kanhapludalfa are the Kanhapludalfa that

a. Do not have mottles that have chroma of 2 or less
within 75 cm of the aoil surface if the mottled horizona are
saturated with water at some time when the s0il temperature
at that depth ia 59 C or higher or the asoil has artificial
drainage;

b. Do not have a lithic contact within SO cm of the
soil asurface; and

c. Have an argillic or a kandic horizon that haa a
color value, dry, of % or more in some subhorizon or a color
value, moist, that ia leaa than the value, dry, by more than
1 unit, unleaa the hue in aome part of the argillic or kandic
horizon ia S5YR or yellowar.

Aquic Kanhapludalfs are like Typice Kanhapludalfa except
for a.

Lithic Kanhapludalfs are like Typic Kanhapludalfa except
for b.

Rhodic Kanhapludalfs are like Typic Kanhapludalfs
axcaept for ¢c."

Page 134, firat column, definition (Paleudalfa), item 2.,
change to raead: “Do not have a kandic, natric, or..."

Firat column, daefinition (Paleudalfa), item 3., change
to read: *"...depth of 150 cm from the soil surface, or the
layer in which the clay percentage decreases by more than 20
percent has at least 5 percent of the volume consisting of
akeletana on facea of peds and there ia at leaat 3 percent
(abaolute) increase in clay below the layer” [delete 3. (a)
and 3.(bh));

Dafinition (Paleudalfa), delete item 1. and renumber 2,
3, 4, and 5 as 1, 2, 3, and 4. o

Diatinctiona between Typic Paleudalfs and other
subgroupa, item c., change to read: "...color value, moist of
3.5 or more or a color value, dry, more than 1 unit higher
than the value, moist, or the upper s0il to a depth of 18 cn,
after mixing, has these colora:"

Item d., change to read: "Have an argillic horizon that
has a color value, dry, of 4.5 or more in some..."

Page 134, aecond column, Deacription of asubgroupa, Typic
Paleudalfa, change to read: "...The argillic horizon haa a
color value, dry, of 4.5 or more..."

Page 136, firat column, Rhodic Paleudalfa, change to read:
“...argillic horizon have a color value, moist, less than 3.5
and...In addition, the Ap horizon or the upper soil to a
depth of 18 cm, after mixing, normally haa a color value,
moiat, lesa than 3.5 and a value, dry, no more than 1 unit
higher than thaea value, moist. These aoila were...."
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Firat and second columns, delete! "Tropudalfs...

Page 137, firat and second columns, continue deleting
Tropudalfs.

. Second column, line 18, change to read: "...the argillic
or kandiec horizon..."

Line 52, change to read: "...the argillic or kandic
horizon..."

Page 138, firat column, Key to Great Groupa, Plinthustalfa,
item HCB, change "1.25 »" to '"150 cma®

Key to great groupa add following HCC:

“"HCD. Other Ustalfs that!

1. Have a CEC <16 meq per 100 g clay (by 1N NH4qOAc pH
7% and an ECEC <12 meq per 100 g clay (sum of bases extract 4
with 1N NHqOAc pH 7 plus 1N KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 em of the argillic or kandic horizon if these
horizons are thicker than 100 cm:

2. Do not have a lithiec, paralithic or petroferric
contact within 150 cm of the soil surface; and

3. Have a clay distribution such that the percentage of
clay does not decrease from its maximum amount by as much as
20 percent within a depth of 150 em from the soil surface or
the layer in which the clay percentage decreases by more than
20 percent haa at leaat 5 percent of the volume consasiasting of
skeletans on faces of peda and there is at leaat 3 percent
(abasolute) increase in clay below the layer.

Kandiustalfs, p. 141

HCE. Other Uatalfs that have a CEC <16 meq par 100 g
clay (by 1N NHqOAc pH 7) and an ECEC <12 meq per 100 g clay
(sum of bases extracted with 1N NHqOAc pH 7 plus 1N KC1
extractable Al) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
or kandic horizon if these horizona are thicker than 100 c¢n.

Kanhaplustalfs, p. 141

Paleustalfs, item l.a., change to read: "...a depth of
130 cm from the soil aurface, or the layer in which the clay
percentage decreases by more than 20 percent has at least 5
paercent of the volume conaisting of askaeletana on faces of
peda and there is at least 3 percent (abaclute) increase in
clay below the layer; and"

Rhoduatalfa, change to read:"...a color value, moist,
leaas than 3.5, and a..."

Change "“HCD" to "“HCF", “HCE"™ to "HCG", and "HCF" to
[ 1] HCH [1] . )
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Diatinctiona between Typic Kandiustalfs and other
subgroups '

Typic Kandiustalfas are the Kandiustalfs that)

a. Do not have mottles that have chroma of 2 or less
within 75 cm of the aoil aurface if the mottled horizon ia
aaturated with water at some time of the year when the asoil
taemperaturae at that dapth is S2 C or higher or the acil hasa
artificial drainage;

b. Do not have an epipedon that ia 30 cm to 100 cm
thick if the particla-asize class is asandy throughout:

c. Do not have an epipedon that ia >100 cm thick if the
particle-alze claasa i1a sandy throughout;

d. Do not have a horizon within 150 em of the aoll
surface that has >3 percent plinthite by volunme:;

e. When neither irrigated nor fallowed to atore
moisture:

1. I1f the aoil temperature ragime is meaic or
thermic, are moist more than six-tenths of the time in half
oy more yaeara in some part of the moiasture control aection
(not necessarily the same part) when the soil temperature at
a depth of 50 cm excaeeds 5° C; or

2. If the acil temperature regime ia hyperthermie,
isomesic, or warmer, are moiast in most yeara in asome or all
parta of tha moiature control asection for 180 or more daya
during a period when the so0il temperature at a depth of 50 cna
exceads 89 C; and

£. When neither irrigated nor fallowed to atore
moiature:

1. If the =so0il temperature regime ia meaic or
thermic, are dry for more than 135 cumulative days in some
part of the moisture control asection when the aoil
temperature at a depth of SO cm exceada 5° C; or

2. 1f the so0il temperature regime ia hyperthermic,
isomesic, or warmer, the asoilas are dry in some or all parts
of the moisture control section for more than 90 daya during
a period when the s80il temperature at a depth of 50 cm
exceaeda 8¢ C; \

g. Have an argillic or kandic horizon that haa a colo
hue of 3YR or yellower in some part, or has a value, moist,
of 3.5 or more in some part, or has a value, dry, that isa
more than one unit higher than the value, moist.

Aquic Kandiuatalfs asre like Typic Kandiuatalfa except
for a, with or without e.

Aquic Arenic Kandiustalfa are like Typic Kandiustalfs
except for a and b.

Arenic Kandiustalfa are like Typic Kandiugtalfa except
for b.

Arenjc Aridic Kandiuatalfa are like Typic Kandiustalfs
except for b and e.

Aridic Kandiustalfs are like Typic Kandiuatalfa except
for e,

" Grossarenic Kandiustalfs are like Typic Kandiustalfa
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Rhodic Kandiustalfs are like Typic Kandiuatalfas except
for gq.

Udic Kandiustalfs are like Typic Kandiustalfs except for
£

Kanhaplustalfs

Definition

Kanhaplustalfs are the Ustalfa that

1. Have a CEC <16 meqg per 100 g clay (by 1IN NH40AC pH
7> and an ECEC <12 meq per 100 g clay (sum of basea extracted
with 1N NHqOAc pH 7 plua 1N KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 ¢m of the argillic or kandic horizon if these
horizona are thicker than 100 cnm;

2. Have a clay diatribution auch that the content of
c¢lay decreases from ita maximum amount by 20 percent or more
within a depth of 150 cm from the aoil aurface, and the layer
in which the parcentage of clay ia laasa than the maximum has
leaa than 35 percent of the volume consisting of akeletana on
facaa of peda or there ia less than 3 percent (sbaoclute)
increase in clay below the layer:

3. Do not have plinthite that formas a continuous phase
or conatitutaes more than half the volume of some subhorizon
within 150 cm of the aoll surfaca:; and

4. Do not have a natric horizon or duripan.

Distinctions between Typic Kanhapluatalfa and other
aubgroups

-Typic Kanhapluatalfsa are the Kanhapluatalfa that

a. Do not have mottles that have chroma of 2 or less
within 75 cm of the go0il surface if the mottled horizon 1is
saturated with water at sometime when the asoil temperature at
that depth ia %0 C or higher or the aoil haa artificial
drainage;

b. Do not have a lithic contact within S0 cm of the
aoil aurfaca;

c. When neithar irrigated nor fallowed to atore
moisture!

1. If the soil temperature regime ia meaic or
thermic, are moiast more than six-tenths of the time in half
or more yeargs in aome part of the moiasture control section
(not necessarily the same part) when the acil temperature at
a depth of 50 cm exceeds %50 C; or

2., If the soil temperature regime ia hyperthermic,
isomasic, or warmar, are moiat in most years in some or all
partas of the moisture control section for 180 or more daya
during a period whan the soil temperature at a depth of 50 cm
axcaeds 8° C: and

d. When neither irrigated nor fallowed to atore
moisturea:

1. If the aocil temperature regime ia meaic or
thermic, are dry for more than 135 cumnulative daya in aome
part of the moiasture control section when the aoil
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temperature at a depth of 50 cm exceeds 5° C: or
2. 1f the aoil temperature regime is hyperthermic,

isomeaic, or warmer, the soilas are dry in some or all parts
of the moiature control asection for more than 90 daya during
a period when the soil temperatura at a depth of 50 cm
exceada 89 C; and

e. Have an argillic or kandiec horizon that has a color
hue of SYR or yellowar in aome part, or has a value, moist,
of 3.5 or more in some part, or has a value, dry, that is
more than one unit higher than the value, moist.

Aguic Kanhaplustalfs are like Typic Kanhaplustalfs
excaept for a.

Aridic Kanhaplustalfs are like Typic Kanhaplustalfs

except for ¢.

Lithic Kanhaplugtalfa are like Typic Kanhapluastalfs

except for b with or without ¢.

Rhodic Kanhaplustalfs are like Typic Kanhaplustalfa

except for e.

Udic Kanhaplustalfs are like Typic Kanhaplustalfas except
for d."

Page 141, first column, line 51, Definition, change "1.25 m*"
to "“150 cm"

Page 142, second column, line 15, Definition, change "1.25 mn"
to "150 cm”

Second column, Definition, item 3.b.(1), change to read:
"...a depth of 150 cm from the moil surface, or the layer in
which the clay percentage decreases by more than 20 parcent
hae at least 5 percent of the volume conasiasting of askeletana
on faces of peds and there is at least 3 percent (absoluta)
increase in clay below the layer, and"

Page 143, firat column, distinetiona between Typic
Paleustalfa and other subgroups, item i., change to read:
“...per 100 g clay (by 1IN NH40Ac pH 7) in the najor part of
the argillic horizon or the major part of the upper 100 cm of
the argillic horizon if the argillic horizon ia thicker than
100 em: ™

Item )., change to read: "...a value, moist, of 3.5 or
ROT@..4."

Second column, change Oxic Paleustalfs to Kandic

Paleustalfs and change to read: "Kandic Paleustalfs are like
the Typic Paleustalfs except for i, with or without d or e,

or both.™

Ultic Paleuatalfa, change to read: " ltic Paleuatalfa
are like Typic Paleuatalfs except for e and d." (delete rest
of sentence)
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Page 144, aecond column, deacriptiona of aubgroups, change

Oxic Paleuatalfa to Kandic Paleustalfsa and change to read:

“...a CEC (by 1N NH4qOAc¢ pH 7) <24 meq par 100 g clay. Base
saturation..."”

Page 145, firat column, Rhodic Paleustalfs, change to read:
".eseCOlor value, moiast, lessa than 3.5 and a..."

Paga 145, second column, linesa 13 and 37, change "1.25 m*" to
150 em”

- Second column, Rhoduatalfs definition, item 1, change to
raad: *...a value, molst, lesa than 3.5 and a..."

Second column, Rhoduatalfs definition, item 4.a.(2),
delete the word "and" at the end of thia item.

Second column, Rhodustalfs definition, item 4.a., add
item 4.a.(3) to read: '"(3) There ia leasa than 5 percant of
the voluma conaiating of akeletana on facea of pedsa in the
layaer which the amount of clay decreases and there is lesas
than 3 percent (abaolute) incraease in clay below the layer;
ang*®

Page 146, firat column, diatinctions between Typic
Rhodustalfs and other subgroupa, item b., change to read:
®,...paer 100 g clay (by 1N NHqO0Ac pH 7) in the major part of
the argillic horizon or the major part of the upper 100 cm of
the argillic horizon 1if the argillic horizon ias thicker than
100 cm: and”

Oxic Rhodustalfs, change to Kanhaplic Rhoduatalfs and
move to precede Lithic Rhodustalfs.

Description of subgroups, Oxic Rhodustalfa, change to
Kanhaplic Rhoduatalfs, and change to read: "...CEC ia <24 meg
par 100 g clay. They may have..."” and meve to precede Lithic
Rhoduatalfs.

Page 147, firat column, line 7, item HDB. (Plinthoxeralfs),
change "1.25 a" to "130 ca”

First column, key to great groups, Rhodoxeralfs, change
to read: "...a value, moist, leas than 3.5 and a..."

Firat ceclumn, item HDF (old HDEy, changed Iassue # 1
NSTH), change to the following”

“HDF. Other Xeralfs that have either a petrocalcic
horizon whose upper boundary is within 150 cm of the =soil
surface, or: : }

1. Doea not have a lithic or paralithic contact within
150 em of the asoil surface; and the argillic horizon

a., Haa a vertical clay diatribution such that the
percentage of clay doesa not decreaae from the maximum by as
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much as 20 percent of that maximum throughout a depth of 150
cm from the @oll asurface or the horizon in which the clay
decreases either has greater than 5 percent plinthite by
volume or haa skeletans or other evidences of clay
eluviation; and

b. Have one or both of the following:

(1> A hue redder than 10YR and chroma, moisat or
.dry, more than 4 in the matrix of at least the lower part of
tha argillic horizon; :

(2) Common coarse mottlea that have a hue of 7.3YR
or readder or chroma, moiat or dry, greatar than S or both in
at leaat the lower part of the argillic horizon, or

2. An argillic horizon that has a clayey particle-siz
clasa in the upper part and an increase of at lesat 20
percent clay (absolute) within a vertical diatance of 7.5 cm
or at leaast 15 percent clay (absolute) within a vertical
distance of 2.5 cm at the upper boundary; and there is no
lithic or paralithic contact within 5 cm of the surface of
the soil."™

Palexeralfa, p. 151

Page 148, second column, line 2, change "1.25 ma" to "150 ca"

Second column, item 3, change to read: ‘... a value,
roist, of 3.5 or more...”

Page 150, second column, line 30, change "1.25 n' to "“1%0 cm”™

Page 151, firat column, definition, item 1, change to the
following:
1. Have one or more of the following:

a. A patrocalcic horizon that is in or below an
argillic horizon but whoae boundary is within 150 cm of the
acoil surface,

b. Do not have a lithie or paralithic contact within
150 cm of the surface and have both

(1) A clay distribution such that the percentage of
clay does not decresse from its maximum amount by as much aa
20 percaent of the maximum throughout a depth of 150 cm from
the so0il surface, or the layer in which the clay decreases
either haa greater than 5 percent plinthite by volume or haa
askeletans or other evidences of clay eluviation, and

(2) One or more of the following in the argillic
horizon

(a) A hue redder than 10YR and a chroma, moiat or
dry, that ia more than 4 in the matrix of at leaat the lower
part;

(b) Common coarse mottlea that have a hue of
7.3YR or redder or chroma more than 5, meist or dry, or both
in at lesaat the lower part: or

©. An argillic horizon that hag a particle-size class
that is clayey in the upper part and has an increase of at
least 20 percent clay (absolute) within a vertical distance
of 7.5 cm or at least 15 percent clay (absolute) within 2.5
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“"Have a CEC (by 1N NH4qO0Ac pH 7) of 24 or more meq per 100 g
clay25 in the major part of the scil below a depth of 25 cnm
but above 100 cm or a lithic or paralithic contact if one ia
ahallower than 100 cm."

Page 263, firat column, diastinctions between Typic Ustropepts
and other subgroups, item e., change to read: "Have a CEC (by
1N NH4q0Ac pH 7) of 24 or more meq per 100 g clay2®é in the
major part of the so0il below a depth of 25 cm but above 100
cm or a lithic or paralithic contact if one is ahallower than
100 cm: and*

Deacription of subgroupa, Oxic Ustropepta, change to
read: "...have a cation exchange capacity (by 1N NH4OAc pH 7)
of leaa...".

Page 271, Second column, line 3, item 1., change to read:
"...an argillic, kandic, or natric..."

Second column, line 9, item 2., change to read: "1f
there is no argillic, kandic, or natric horizon, have..."
Page 296, firat column, distinctions between Typic Argiudolls
and other subgroups, item e., change to read: "Have CEC (by
1N NH40Ac pH 7) of 24 or more in the major part of the
argillic horizon or the major part of the upper 100 cm of the
argillic horizon if the argillic horizon is thicker than 100
cm,. "

Page 304, firat column, diatinctions between Typic
Haplustolls and other subgroups, item k., change to read:
“Have CEC (by 1N NH40Ac pH 7) of 24 or more meq per 100 g
clay in the major part of the soil below a depth of 25 cm but
above 100 cm or a lithic or paralithic contact if one ia
shallower than 100 cm.”

Page 323, aecond column. line 30, item 2., change to read:
"...a gpodic, argillic, or kandic horizon that...”

Page 336, firat column, diatinctions between Typic
Fragiaquods and other subgroupe, item f., change to read: "Do
not have an argillic or kandic horizon."

Firat column, Description of subgroups, Typic
Fragiaquods, last line, change to read: "...freeze. An
argillic or kandic horizon...."

Second column, Deacription of subgroups, Alfic
Fragiaquods, change to read: "Soils in this subgroup have an
argillic or kandie horizon....In the United States, an
argillie¢ horizon..."
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Diatinctiona hetween Typic Haplaquoda and other
gubgroupa, item b., change to read: "Do not have an argillic
or kandie horizon..."

Page 337, first column, Diastinctiona between Typic Haplaquoda
and other subgroups, Alfic Haplaguoda, change to read: "...in
some part of the argillic or kandic horizon or have a..." :

Alfic Arenic Haplaguods, change to read: ",...in asome
part of the argillic or kandic horizon or have..."

Arenic Ultic Haplagqueods (Soil Taxonomy Handbook iasue #
7), change to read: "...throughout the argillic or kandic
horizon..."
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Daesacription of aubgroupa, Typic Haplaquodsa, change to

read: "...or an argillic or kandic horizon..."”

Second column, Deacription of aubgroupa, Typic
Haplaquods, change to read: "...A lowar sequum that has an
argillic or kandic horizon...formed in a former argillic or
kandic horizon..."

Alfic Haplaquodsa, change to read: '"...have an argillic
or kandic horizon...:

Alfic Arenic Haplaquoda, change to read: *...have an
argillic or kandic horizon..."

Arenic Ultic Haplaquoda (Soil Taxonomy Handbook isaue #
7), change to read: "...have an argillic or kandic
horizon..."

Page 338, firat column, Deascriptionas of aubgroupa, Ultic
Haplaquoda, change to read: "...have an argillic or kandic
horizon..."

Second column, Diatinctiona between Typic Sideraquods
and other subgroupsa, item c¢., change to read: Do not have an
argillic or kandic horizon."

Page 339, firat column, Diatinctions betwaen Typile
Sideraquods and other subgroups, Alfic Sideragquods, change to
read: "...some part of the argillic or kandic horizon..."

Description of aubgroupa, Typic Sideraquodas, change to
read: "...do not have an argillic or kandic horizon
underlying..."
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. Deseription of subgroups, Alfic Sidersaquoda, change to
read: "...have an argillic or kandic horizon...in the
argillic or kandic horizon..."

Diastinctiona between Typic Tropaquoda and other
aubgroupsa, item c., change to read: '"Do not have an argillic
or kandic horizon underlying..."™ '

Page 340, firat column, Deacription of aubgroups, Typie
Tropagquoda, change to read: "...An argillic or kandic
horizon,.."

Page 341, firat column, Diatinctiona between Typic Cryochumods
and other gubgroupa, itaem d., change to read: "Dc not have an
argillic or kandic horizon..."

Daescription of aubgroups, Typic Cryohumods, change to
read! *"...Argillic or kandic horizona probably do not
exist.,..”

Second column, Distinctions between Typic Haplohumods
and other subgroups, item d., change to read: "Do not have an
argillie or kandic horizon..."

Page 342, firat column, Description of subgroupa, Typic
Haplohumoda, change to read:! "...that do not have an argillic
or kandic horizon below...”

Arenic Ultic Haplohumoda, change to read: '"...In
addition there is an argillic or kandic horizon below..."

Second column, Ultic Haplohumods, change to read:
“Y...underlain by an argillic or kandic horizon with..."

Page 343, second column, Cryorthods, change to read:
“...another sequum that has an argillic or kandic horizon."

Distinctiona between Typic Cryorthoda and other
subgroupa, item a., change to read: “Do not have an argillic
or kandic horizon below..."

Dascription of aubgroups, Typic Cryorthods, change to
read: "...A second sequum that has and argillic or kandic
horizon ia..."™

Page 344, first column, Description of subgroups, Boralfic
Cryorthoda, change to read: "...that haa an argillie or
kandic horizon..."

Second column, Diatinctions between Typic Fragiorthods
and other subgroupa, item a., change to read: “Do not have an
argillic or kandic horizon below..."™
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Alfic Fragiorthods, change te read: "...in aome part of
the argillic or kandic horizon or..."

Page 345, firet column, Description of aubgroupa, Typic
Fragiorthoda, change to read: "...fixed on soila that do not
have an argillic or kandic horizon, do not have...™

Alfic Fragiorthods, change to read: “Theae aolla have an
argillic or kandic horizon that..."

second column, Haplorthods, change to read: "...that has
an argillic or kandic horizon (plate 7B)...*%

Page 346, first column, Distinctiona between Typic
Haplorthoda and other aubgroupa, item a., change to read: Do
not have an argillic or kandic horizon below..."

Second column, Diatinctiona between Typic Haplorthoda
and other subgroupa, Alfic Haplortheds, change to raad:
“...and the argillic or kandie horizon either..."

Aqualfic Haplorthods, change to read: *"...and the
argillic or kandic horizon either...”

Ultic Haplortheoda, change to read: ",..and the argillic
or kandic horizon has...”

Deacription of aubgroupa, Typic Haplorthoda; change to

read: "...A lower aaequum that haa an argillic or kandic
horizon ia..."

Page 347, firat column, Alfic Haplorthoda, change to read:
“...there is an argillic or kandic horizon that...”

Aqualfic Haplorthoda, change to read: *...there ia an
argillic or kandic horizon that,.."

Second column, Ultic Haplorthods, change to read:
"...thera ia an argillic or kandic horizon and..."”

Page 349, firat column, linea 1, 2, and 3, change to read:
“..omid to low latitudes that have an argillic or kandic
horizon with few basea. The..."

Second column, lineas 1, 4, 10, 135, 23, 25, and 35,
change to raead: “...argillic or kandic horizen..."

Page 350, first column, lines 13, 20, 24, 29, 46, 49, 53, and
55, change to read: “,..argillic or kandic horizon..."

Sacond column, linea 3, 12, 15, 19, 21, 30, 35, and 359,
change to read: *"...an argillic or kandiec horizon..."
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Page 351, first column, lines 2, 4, 11, 36, 37, 54, ana 60,
change to read: "...egrglllic or kandiec horizon..."

Second column, line 1, change to read: “...argillic or
kandic horizon..."

Second column, line 7, change "1.25a" to "1.5a"

Page 351, key to grest groups, following FAC, add:

“FAD. Other Aquults that

1. Have a CEC <16 meq par 100 g clay (by 1N NH4OAc pH
7> and an ECEC <12 meq per 100 g clay (sum of basea axtracted
with 1N NH4q4O0Ac pH 7 plua 1N KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 em of the argillic or kandic horizon if these
horizona are thicker than 100 cm;

2. Do not have a lithic, paralithic, or petroferric
contact within 150 e¢m of the soil surface; and

3. Have a clay diatribution asuch that the percentage of
¢lay does not decrease from its maximum by as much as 20
percent within a depth of 150 cm from the soil surface or the
layer in which the clay percentage decreases by more than 20
percent has at leaat 5 percent of the volumre conaiating of
akeletans on faces of peda and there is at least 3 percent
(abaolute) increase in clay below the layer.

Kandiaquults, p. 352

FAE. Other Aquulta that have a CEC <16 meq per 100 g
clay (by 1IN NHqOAc pH 7) and an ECEC <12 meq per 100 g clay
(sum of bases extracted with 1N NH4qOAc pH 7 plua 1N KCl
extractable Al) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
or kandic horizon if these horizona are thicker than 100 cm.

Kanhaplagquulta, p. 332

FAF. Other Aquulta that have a clay diatribution auch
that the percentage of clay doas not decrease from ita
maximum amount by as much as 20 percent within a depth of 150
cm from the aoil aurface and do not have a lithic or the
layer in which the clay percentage decreases by more than 20
percent haa at least 5 parcent of the volume conasjating of
akeletans on facese of peda and there is at leaat 3 percent
(abaolute) increase in clay below the layer.

: Paleaquulta, p. 353

_ Key to great groups, delete FAD and subatitute new FAF,
dalete FAE and change FAF to FAG and FAG to FAH

Page 352, firat column, line 37, change "1.23 m" to "150 cm"

Paga 352, aecond column,precaeding Ochraquulta, add:
"Kandiaquultsa

Dafinition
Kandiaquulta are the aquults that
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except for ¢, with or without b.
Umbric Kanhaplaquults are like Typic Kanhaplagquults
excapt for a."

Page 353, firat column, definition Ochraquults, item 1.,
change to read: "Do not have a fragipan or kandic horizon:"

Definition Ochragquulta, delete item 3. and renumber 4,
S, and 6 aa 3, 4, and 5.

New item 5., change to read: "Have a clay distribution
such that the percantage of clay decreases from its maximum
by 20 percent or mora of the maximum within a depth of 150 cm

o 1ot Ltel ) P 4 -

A
of clay ia leas than the maximum has leas than 5 percent of
the volume consiating of skeletans on faces of peda or there
ig lesa than 3 percent (abaoclute) increaae in clay below the
layer.” (Deleta item 6.b.)

Firat column, line 15, change "1.25 n" to "150 cm"

Second column, definition Paleaquulta, item 1., change
to read: "Do not have a fragipan or kandic horizon..."

Dafinition Paleaquulta, item 3., change to read:
Y...depth of 150 em from the acoil aurface, or the layer in
which the clay percentage decreases by more than 20 percent
haa at leaat 5 percent of the volume conaiating of akaeletana
on facea of peda and there ia at leaat 3 percent (abaolute)
increase in clay below the layer.™

Definition Paleaquults, delete item 4.
Second column, line 41, change "1.2% m" to "150 em"

Page 354, Firat column, line 56, changa "<1.25 m" to "<150
can*
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Second column, Diatinction betwaen Typic and Oxic
Plinthagquulta, change to read: "Disatinctions between Typic
Plinthagquults and othar subgroupa*. Delete remainder of
aection (on pagea3S4 and 3%55) and replace with ‘“Typic
Plinthaquulta are the Plinthagquults that

a. Have a CEC of 24 or more meq per 100 g clay (by 1N
NH40Ac pH 7) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
or kandiec horizon if these horizons are thicker than 100 cm.”
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Page 3535, first column, delete: " Tropaguults...”
Second column, line 16, change 1,25 m" to "150 com"

Second column, definition Umbraquults, item 5, change to
read: "Have a clay distribution such that thé percentage of
clay decreases from ita maximum by 20 percent or more of th
maximum within a depth of 150 em below the so0il aurface, and
the layer in which the percentage of clay is less than the
maximum has leas than 5 percent of the volume consiating of
akeletans on facea of peds or there iz less than 3 percent
(abaclute) increaae in clay below the layer.' (Delete item
S.b.)

Second column, defjinition Umbraquultsa, delete item 4 and
renumber 5 aas 4.

Second column, line 31, change to read:!: “...the argillic
or kandic horizon."

Page 356, firast column, linea 2 and 10, change to read: "the
argillic or kandic horizon..."

Firat column, Key to great groupsa, delete all of “FBB"
and change “FBC" to "FBB"

First column, line 29, change "1.25 m" to 150 cm"

Firat column, delete all of FBD and substitute the
following for FBC and FBD:

“"FBC. Other Humulta that'’

1. Have a CEC <16 meq per 100 g clay (by 1N NH4q0Ac pH
7) and an ECEC <12 meq per 100 g clay (sum of bases extracted
with 1N NH4OAc pH 7 plus 1N KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizona are thicker than 100 cnm:;

2. Do not have a lithic, paralithic, or petroferric
contact within 150 cm of the soil asurface: and

3. Have a clay diatribution auch that the percentage of
clay does not decrease from itas maximum amount by as much as
20 percent within a depth of 150 cm from the soil surface or
the layer in which the clay percentage decreases by more than
20 percent has at least 5 percent of the volume consiating of
skelaetans on facea of peda and there is at leesat 3 percent
(abaolute) increase in clay below the layer.

Kandihumults, p. 357

FBD. Other Humults that have a CEC <16 meq per 100 g
clay (by 1N NHqOAc pH 7) and an ECEC <12 meq per 100 g clay
(sum of bases extracted with 1IN NHqOAc pH 7 plus 1N KC1
extractable Al) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
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leaa than 5 percent of the volume conasiating of akeletans on
facaas of peds or there ia lesa than 3 parcent (absolute)
increase in clay below the layer;

3. Do not have a aombric horizon within 150 cm of tha
ao0il aurface; and

4, Do not have plinthite that forms a continuous phase
or that conatitutes more than 50 percent of the volume of
some subhorizon within 150 cm of the so0il aurface.

Distinctiona between Typlc Kanhaplohumulta and other
subgroups

Typic Kanhaplohumulta are the Kanhaplohumulta that .

a. Do not have the following combination of
characteriatica in the upper 25 ¢m or more of the argillic or
kandic horizon:;

1. Mottlea that have a color value, moiat, of 4 or
more and chroma, moist, of 2 or less accompanied by mottles
of higher chroma that are due to segregation of iron; and

2. Saturation with water in the mottled zone at some
time of year when the s0il temperature in that zone is 59 C
or higher or there ias artificial drainage;

b. Do not have a lithic contact within 50 cm or the
nineral aoil aurface;

¢. Have an udic molature regime;

d. Do not have a layer in the upper 75 cm that has
taexture finer than loamy fine sand, that is aa much as 18 cnm
thick, that haa bulk density (at 1/3-bar water tenaion) of
0.9%5 g per cubic centimeter or less in the fine-earth
fraction, and that haa either of the following:

1. A ratio of measurad clay to 15~-bar water
(percentagea) of 1.25 or less; or

2. A ratio of CEC (pH 8.2) to 15-bar water of >1.5
and more exchange acidity than the sum of baaea plus KCL-
extractable aluminum;

@. Have a hue redder than 10YR in all parts of the aoil
above a depth of 75 cm that have a color value, moiat, of 4
or more if there are mottleas of high chroma above that depth
and if the hue becomes redder with depth within 100 em of the
aoil surface; and

f. Do not have an anthropic epipedon.

Andic Kanhaplohumults are like Typic Kanhaplohumults
excapt for d, with or without e or f£f.

Andic Ustic Kanhaplohumults are like Typic
Kanhaplohumults except for ¢ and d, with or without e or £,
and they have an ustic moisture regime.

Anthropic Kanhaplohumulta are like Typic Kanhaplohumults
axcept for f£f.

Agquic Kanhaplohumults are like Typic Kanhaplohumults
except for a or for a and e.

Epiaquic Kanhaplohumulta are like Typic Kanhaplohumulta
except for a.

Lithic Kanhaplohumults are like Typic Kanhaplohumulta
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except for b with or without any of a, ¢, d, e, or f.

Ustic Kanhaplohumults are like Typic Kanhaplohumults
except for ¢ and they have an ustic moisture regime.”

Pages 357-358, Delete: "Palehumulta...*
Pagea 358-360, Delete: “Tropohumults..."

Page 360, firat c¢olumn, lines 51, 54, and 55, change to read:
"...argillic or kandic horizon..."

Second column, line 13, change to read: "...the argillic
or kandic..."

Second column, Key to great groupa, substitute the
following:
"Kay to great groups

FCA. Udulta that have plinthite that formas a continuous
phase or conatitutes more than half the volume in some
subhorizon within 150 cm of the s0il aurface.

Plinthudulta, p. 366

FCB, Other Udults that have a fragipan in or below the
argillic or kandic horizon.
Fragiudulte, p. 360

FCC. Other Udulta that

1. Heave a CEC <16 maq per 100 g clay (by 1N NH40Ac pH
7) and an ECEC <12 meq per 100 g clay (sum of bases extracted
with 1N NH40Ac pH 7 plua 1N KCl extractable Al) in the major
part of the argillic or kandie¢ horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizona are thicker than 100 cn;

2. Do not have a lithic, paralithic, or petroferric
contact within 150 cm of the soll surface: and

3. Have a clay distribution auch that the percentage of
clay does not decrease from its maximum amount by as much as
20 percent within a depth of 150 cm from the soil surface or
the layer in which the clay percentage decreases by more than
20 percent has at least S percent of the volume consiasting of
skeletans on faces of peds and there ia at least 3 percent
&ipgnlutel_incnensn_in.ﬁlan“hnlnm +ha 1enucw.

T
1
- PE——————

Kandiudults, p. 364

FCD. Other Udulta that have a CEC <16 meq per 100 g
clay (by 1N NHq0Ac pH 7) and an ECEC <12 meq per 100 g clay
(sum of bases aextracted with 1IN NH40Ac pH 7 plus 1IN KCl
extractable Al) in the major part of the argillic or kandic
horizon or the major part of the upper 100 cm of the argillic
or kandic¢ horizon if theae horizona are thicker than 100 cm.

Kanhapludulta, p. 364
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FCE. Other Udulta that have a clay diatribution auch
that the percentage of clay does not decrease from its
maximum amount by more than 20 percent within 150 cm of the
a0ll surface or the layer in which the clay percentage
decreaaaa by more than 20 percent has at leaat 5 percent of
the volume conasisting of skeletans on facee of peds and there
ia at lesat 3 percent (abaolute) increase in c¢lay below the
layear.

Paleudults, p. 364

FCF. Other Udulta that have'
1. An epipedon that haa a color value, moiat, lesa than
3.5 in all parta; and
2. An argillic horizon that haas a color value, dry,
leas than 5 and not more than 1 unit higher than the value,
moiat. .
Rhodudulta, p. 367

FCG. Other Udulta. _
Hapludulta, p. 362"

Page 360, asecond column, line 48, change to read: "...the
argillic or kandic horizon..."

Page 361, firat column, linesa 3, 15, 18, and 20, change to
read: "...argillic or kandic horizon..."

Firat column, Diatinctionas between Typic Fragiudulta and
other subgroupa, item a.(1), change to read: "(l1l) Have an
argillic or kandic horizon above the fragipan; and

Second column, Deacription of aubgroupa, Typic
Fragiudulta, first paragraph, change to read: "The central
concept or typiec subgroup of Fragiudulta ia fixed on aolils
that habe an argillic or kandic horizon that ias underlain by
a fragipan..."

Second column, line 60, change to read: "...an argillic
or kandic horizon...”

Page 362, firat column, Gloasaquic Fragiudulta, firat

paragraph, lines 4 and 5, change to read: "... Also they
lack an argillic or kandie horizon above the fragipan..."

Glosaic Fragiudulta, linee 1 and 2, change to read:
“These soila lack an argillic or kandic horizon above the
fragipan..."

Second column, Definition Hapludulta, item 1., change to
read: "Do not have a fragipan or kandic horizon;*™

Definition Hapludulta, item 2, change "1.25 m"™ to "1350
Ch "
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Dafinition Hapludulta, item 5, change to read: "Have a
clay diatribution with depth...within 150 cm of the =moil
surface, and the layer in which the percentage of clay is
leaa than the maximum has leaa than 5 percent of the volume
consiating of skeletans on facea of peda or there ia leas
than 3 percent (absolute) increase in clay below the layer."
(Delete raemainder of item S.a. and all of S.b.?

Definition Hapludultsa, delete item 4., and renumber 5 asa
4.

Page 364, firast column, preceding Paleudults, add:

"Kandiudulta

Dafinition

Kandiudults a the Udults that.

1. Have a CEC <16 meq per 100 g clay (by 1N NHqOAc pH
7 and an ECEC <12 meq per 100 g clay (sum of bases extracted
with 1N NH40Ac pH 7 plua 1N KCl aextractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if theae
horizons are thicker than 100 cn;

2. Do not have a lithic, paralithic, or petroferric
contact within 150 em of the soll aurface:

3. Have a clay distribution such that the percentage of
¢lay does not decrease from its maximum amount by as much as
20 percent within a depth of 150 cm from the s0il aurface or
the layer in which the clay percentage decreaaseas by more than
20 percent haa at leaat 5 percent of the volume conaisting of
skeletana on faces of pada and there ia at leaat 3 percent
(abaoclute) increase in clay below the layer;

4. Do not have plinthite that forme a continucus phase
or conatitutea more than half the volume in aome aubhorizon
within 150 cm of the soil surface; and

5. Do not have a fragipan in or below the argillic or
kandic horizon.

Diatinctions between Typic Kandiudultas and other
subgroups

Typic Kandiudults are the Kandiudulte that !

a, Do not have the following combination of
characteristica in the upper 75 cm of the soil if the chroma
throughout the upper 75 cm is not controlled by uncoated sand
graina; or if the chroma throughout the upper 735 cm is
controlled by uncoated sand grains, do not have the following
combination of characteristice throughout the upper 12.5 cm
of the argillic or kandic horizon:

1. Mottlea that have a color value, moist, of 4 or
more and chroma, moiat, of 2 or lesa accompanied by mottles
of higher chroma that are due to segregation of iron: and

2. Saturation with water in the mottled zone at some
time of year when the so0il temperature in that zone ias 5° ¢
or higher, or there ia artificial drainage;
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b. Do not have an epipedon that ia 350 em to 100 cn
thick 1f the particle-size class is sandy throughout:

¢. Do not have an epipedon that ia >100 cm thick if the
particle-aize clasa ia aandy throughout;

d. Do not have a aubhorizon within 150 cm of the aoil
aurface that haa >5 percent plinthite by volume;
’ e@. Have an argillic or kandic horizon that haa a color
hue of SYR or yellower in asome part, or has a value, moisat,
of 3.5 or more or haa a value, dry, that ia more than 1 unit
higher than the value, moiat;

£f. Do not have a layer in the upper 75 cm that haa
texture finer than loamy fine sand, that is as much as 18 cnm
thick, that haa bulk density (at 1/3-bar water tenaion) of
0.95 g per cubic centimeter or lesa in the fine-earth
fraction, and that haa either of the following:

1. A ratio of meaaured clay to 15-bar water
‘(percentagesa) of 1.25 or lesa; or
2., A ratio of CEC (pH 8.2) to 15-bar water of >1.5

and more exchange acidity than the asum of baaea plua KCL
extractable aluminum:

' g. Have a hue redder than 10YR in all parts of the soil
above a depth of 75 cm that have color value, moiast, of 4 or
more 1if there are mottles of high chroma within that depth
and if the hue becomea redder with depth within 100 cm of
the aoil asurface:

h. Have an ECEC (aum of bases plua 1N KCL extractable
Al) of more than 1.5 meq per 100 g clay in all subhorizons to
a dapth of 150 cm below the scil aurface; and

i. Do not have a msombric horizon within 150 cm of the
ao0il aurface.

Acrie Kandiudults are like Typic Kandiudulta except for
h, with or without £.

Acric Plinthic Kandiudulte are like Typic Kandiudulta
except for d and h, with or without f£.

Andaquic Kandiudultas are like Typic Kandiudulta except
for a and f£.

Andic Kandiudulta are like Typic Kandiudults except for

nf_‘l

Aguic Kandiudulta are like Typic Kandiudulta except for
a.

Aquic Arenic Kandiudults are like Typic Kandiudults
except for a and b.

Arenic Kandiudulte are like Typic Kandiudulta except for

b.

Arenic Plinthaguic Kandiudults are like Typic
Kandiudulta except for a, b, and d.

Arenic Plinthic Kandiudults are like Typic Kandiudults
except for b and d.

Arenic Rhodic Kandiudults are like Typic Kandiudults
except for b and e.

Epiaquic Kandiudulta are like Typic Kandiudulta except
for q.
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leaast 3 percent (absolute) increase in ¢lay below the layer.*”
(Dalate item l.a. and remainder of 1.b.)

Firat column, item 2., Definition Paleudulta, change to
read: Do not have a fragipan or kandic horizon; and®

Page 366, aecond column, line 61, change to read: "...the
argilliec or kandic horizon..."

Page 367, firat column, linea 8 and 38, Definition
Plinthudults and Rhodudults, change "1.25 a'" to "150 ecm”

Firat column, Definition Rhodudulta, item 3., change to
read: Do not have a fragipan or kandic horizon:"

Firat column, Definition Rhodudulta, item 5., change to
read: "Have a clay distribution with depth such that the
percentage of clay...within a depth of 130 cm below the soil
surface, and the layer in which the percentage of clay ia
leas than the maximum has less than S5 percent of the volume
conalating of skeletans on faces of peda or there is less
than 3 percent (abasolute) increase in clay below the layer."
(Delete remainder of S.a. and all of S5.b.)

Pages 367-369, delete: "Tropudults..."™

Page 369 sacond column, lines 9 and 26, change to read:
“...argillic or kandic horizon..."

Page 369, Key to great groups, substitute the following:
"Key to great groups

FDA. Uatultas that have plinthite that forms a
continuocus phase or that conastitutes more than half the
volume of asome subhorizon within 150 cm of the soil aurface.

Plinthustults, p. 371

FDB. Other Ustulta that '

1. Have a CEC <16 meq per 100 g clay (by 1N NH4qOAc pH 7)
and an ECEC <12 meq per 100 g clay (aum of bases extracted
with 1N NH40Ac pH 7 plua 1N KCl axtractable Al) in the,major
part. of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizons are thicker than 100 cnm:

2. Do not have a lithic, paralithic, or petroferric
contact within 130 cm of the soil aurface; and

3. Have a clay diatribution auch that the percentage of
clay does not decrease from ite maximum amount by as much as
20 percent within a depth of 150 c¢m from the so0il surface or-
the layer in which the clay percentage decreases by more than
20 percant has at least 5 percent of the volume consiating of
skeletans on faces of peds and there is at least 3 percent
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part of the upper 100 cm of the argillic horizon if the
argillic horizon is thicker than 100 cm."™

Oxic Hapluatuylts, change to Kanhaplic Haplustults and
move to precede Lithic Haplustults.

b R e e T R

Page 371, firat column, change Oxic Haplustulta to Kanhaplic
Haplustultas and move to precede Lithic Haplustulta.

Page 371, first column, preceding Paleustults, add:

"Kandiuatults

Definition \

Kandiustultas are the Ustults that’

1. Have a CEC <16 meq per 100 g clay (by 1N NH4qOAc¢ pH
7) and an ECEC <12 meq per 100 g clay (aum of bases extracted
with 1N NHqOAc pH 7 plua 1IN KCl extractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if these
horizons are thicker than 100 cnm;

2. Do not have a lithic, paralithic, or petroferric
contact within 150 cm of the so0il surface:

3. Have a clay diatribution such that the percentage of
clay does not decrease from its maximum amount by as much as
20 percent within a depth of 150 cm from the soil surface or
the layer in which the clay percentage decreases by more than
20 percent haa at leaat S5 percent of the volume conaisting of
akeletana on faces of peds and there is at least 3 percant
(absolute) increaase in clay below the layer; and

‘4. Do not have plinthite that forms a continuous phaae
or congtitutes more than half the volume of some subhorizon
within 150 cm of the soll surface.

Distinctons between Typic Kandiuastults and other
subgroupe

Typic Kandiuatulte are the Kandiustults that'

a. Do not have the following combination of _
characteriatica in the upper 75 cm of the aoil if the chroma
throughout the upper 75 cm is not controlled by uncoated sand
graina; or if the chroma throughout the upper 75 cm is
controlled by uncoated sand graina, do not have the following
combination of characteriatics throughout the upper 12.5 c¢nmn
of the argillic or kandic horizon:

l. Mottles that have a color value, moist, of 4 or
more and chroma, moist, of 2 or less accompaniaed by mottlea
of higher chroma that are due to asegregation of iron; and

2. Saturation with water in the mottled zone at gcne
time of year when the soil temperature in that zone is 50 C
or higher or there ia artificial drainage;

b. Do not have a horizon within 150 cm of the soil
surface that has >5 percent plinthite by volume:

c. Do not have an epipedon that is >S50 cm thick if the
particle~size class ia sandy throughout;
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d. Have an argillic or kandiec horizen that haas a color
hue of SYR or yellower in some part, or has a value, moist,
of 3.5 or more in aome part, or has a value, dry, that ia
more than one unit higher than the value, moiat;

e. Do not have a layer in the upper 75 cm that has
texture finer than loamy fine aand, that is as much as 18 cm
thick, that has a bulk density (at 1/3-bar water tension) of
0.95 g per cubic centimeter or leas in the fine-earth
fraction, and that haa either of the following:

1. A ratio of measured clay to 15-bar water
(parcentagea) of 1.25 or lessa; or

2. A ratio of CEC (pH 8.2) to 15-water of »1.5 and
"more exchange acidity then the asum of bases plus KCl-
extractable aluminum;

£. When neither irrigated nor fallowed to astore
moiature:

1. If the aoil temperature regime ias meaic or
thermic, are moist more than six-tentha of the time in half
or more years in aome part of the moisture control section
(not necessarily the same part) when the soil temperature at
a depth of S0 cm exceeds 5 C; or

2. 1f the aoil temperature regime ia hyperthermic,
isomeaic, or warmer, arae moist in most years in some or all
parta of the moiasture control asection for 180 or more daya
during a perieod when the soil temperature at a depth of S0 cm
exceeds 8° C: and

g. When neither irrigated nor fallowed to atore
moiature:

1. If the =20il temperature regime is meaic or
thermic, are dry for more than 135 cumulative days in sonme
part of the moiature control section when the s0il
temperature at a depth of 50 cm exceeds 5% C; or

2. If the aoil tempersature ragime is hyperthermic,
isomesic, or warmer, the asoils are dry in some or all parts
of the moisture control section for more than 90 days during
a period when the so0il temperature at a depth of 350 cm
excaads 80 G; and

h., Have an ECEC (aum of bases plua KCl extractable Al)
of more than 1.5 meqa ngy 100_g clav in all subhhorizona to &

depth of 150 cm below the aovil surface.

Acric Kandiustults are like Typic Kandiustultsa except
for h with or without a, b, or 4,

Andic Kandiustults are like Typic Kandiuastultse except
for @, with or without b.

Andic_Udic Kandiustultas ara like Typic Kandiustults
except for e and g.

Aquic Kandiustults are like Typic Kandiustults except
for a.

Arenic Kandiuatults are like Typic Kandiustulta except
for ¢c.

Arenic Plinthic Kandiustults are like Typic Kandiuatults
except for b and c.

Aridic K ndiuastulis are like Typic Kandiustulta except
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for £.

Plinthic Kandiustultas are like Typic Kandiustulta except
for b.

Rhodic Kandiugstulta are like Typic Kandiuatults except
for d.

Udic Kandiuastults are like Typic Kandiusastults except for

g_n

Kanhapluatulta

Definition

Kanhaplustults are the Ustults that’

1. Havae a CEC <16 meq per 100 g clay (by 1N NH4qOAc pH
7) and an ECEC <12 meq per 100 g clay (aum of basesa extracted
with 1N NH40Ac pH 7 plus 1IN KCl axtractable Al) in the major
part of the argillic or kandic horizon or the major part of
the upper 100 cm of the argillic or kandic horizon if thesae
horizona are thicker than 100 cm; _

2. Have a clay diatribution such that the percentage of
clay decreases from its maximum amount by 20 percent or more
within a depth of 150 cm from the soil surface, and the layer
in which the percentage of c¢lay ia less than the maximum has
lesa than S percent of the volume conaisting of skeletans on
facea of peds or there is less than 3 percent (absolute)
increase in clay below the layer; and

3. Do not have plinthite that forms a continuoua phase
or conatitutes more than half the volume of some subhorizon
within 150 cm of the soil asurface.

Distinctions between Typic Kanhapluatulta and other
subgroups

Typic Kanhaplustults are the Kanhaplustultsa that

a. Do not have a lithic contact within 50 cm of the
mineral soil aurface:

b. Do not have the following combination of
charactaeristics in the upper 75 cm of the soil if the chroma
throughout the upper 75 cm ia not controlled by uncoated sand
graina; or if the chroma throughout the upper 75 cm isa
controlled by uncoated aand graina, do not have the following
combination of characteristics throughout the upper 12.5 cm
of the argillic or kandic horizon:

1. Mottles that have a color value, moiat, of 4 or
more and chroma. molat, of 2 or less accompanied by mottlea
of higher chroma that are due to segregation of iron; and

2. Saturation with water in the nottled zone at some
time of year when the soil temperature in that zone is 50 C
or higher or there is artificial drainage:;

¢, Have a hue redder than 10YR in all parts of the soil
above a depth of 75 em that have a color value, moist, of 4
or more if there are mottles of high chroma above that depth
and if the hue becomea redder with depth within 100 cm of the
aolil asurface:

d. Do not have a horizon within 150 cm of the soil
aurface that has >S5 percent plinthite by volume:

615-95
(430~-VI-NSTH, Aug. 1986)



Part 615 - Amendmente to Soil Taxonomy
615.38Ca)

€. Do not have an epipedon that ia >S50 em thick if the
particle-size class is sandy throughout:

f. Have an argillic or kandic horizon that has a color
hue of 3YR or yellower in asome part, or has a value, moiat,

P R N e — I3
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more than one unit higher than the value, mnoist;

g. Do not have a layer in the upper 75 cm that has
texture finer than loamy fine sand, that is as much as 18 cnm
thick, that has bulk denaity (at 1/3-bar water tenaion) of
0.95 g per cubic centimeter or leaa in the fine-earth
fraction, and that haa either of the following:

1. A ratio of meaaured clay to 13-har water
(percentagea) of 1.25 or leaa; or

2. A ratio of CEC (pH 8.2) to 15-bar water of >1.5
and more exchange acidity than the aum of basea plua KCl-
extractable aluminunm;

h. Have an ECEC (aum of bases KCl-extractable Al) of
more than 1.5 meq per 100 g clay in all subhorizons to a
depth of 1350 em below the s80il aurface: and

i. When neither irrigated nor fallowed to store
noliasture:

1. 1If the soil temperature regime iz mesic or
thermic, are moist more than six-tenths of the time in half
or more yeara in some part of the moiature control section
(not necessarily the same part) when the soil temperature at
a depth of S50 cm exceeds S° C; or

2. If the smoil temperature regime is hyperthermic,
isomeslc, or warmer, are moiat in moat yeara in some or all
parts of the moisature control section for 180 or more daya
during a period when the soll temperature at a depth of 50 cm
exceeda 80 C; and

3« When neither irrigated nor fallowed toc atore
molature: :

1. 1If the aoil temperature regime ia mesic or
thermic, are dry for morae than 135 cumulative days in sone
part of the moisture control aectjion when the aoil
temperature at a depth of SO0 cm exceaeda 5°© C; or

2, If the asoil temperature regime is hyperthermie,
isomesic, or warmer, the soils are dry in soma or all parts
of the moisture control asection for more than 90 days during
a period when the so0il temperature at a depth of 50 cnm
exceeds 89 C;,

Acric Kanhaplustults are like Typic Kanhapluatults
except for h, with or without any of ¢, d, or g.

Andic Kanhaplustults are like Typic Kanhaplustults
except for g. with or without ¢ or d or both.

Andic Udic Kanhapluatults are like Typic¢ Kanhaplustults
except for g and 3.
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except for i.

Epiaquic Kanhaplustults are like Typic Kanhaplustulta
except for ¢.

Lithic Kanhaplustults are like Typic Kanhaplustults
except for a.

Plinthic Kanhapluatults are like Typic Kanhaplustults
except -for d.

Rhodic Kanhaplustults are like Typic Kanhaplustults
except for f£f.

Udic Kanhaplustults are like Typic Kanhaplusastults except
for 3."

Page 371, firat column, Definition Paleusatulta, item 1.,
change to read: "Have a clay distribution auch that the
parcentage of clay...within 150 c¢m of the soil surface or the
layer in which the clay percentage decreases by more than 20
percent haa at least 5 percent of the volume conaisting of
skeletans on faces of peds and there ias at least 3 percent
(abaclute) increase in clay below the layer." (Delete
remainder of item 1.)

Second column, Definition paleuatultas, item 3., change
to read: “Do not have a fragipan or kandi¢ horizon."

Second column, linea 1, 15, and 42, change "1.25 mn" to
*150 cm”

Second column, Definition Rhoduatultsa, item 4., change
to read: “Have a clay distribution with depth such
that...within 150 cm of the soil asurface, and the layer in
which the percentage of clay is less than the maximum has
leaa than 5 percent of the volume conaisating of akeletana on
faces of peds or there is less than 3 percent (absolute)
increage in clay below the layer." (Delete remainder of item
4.)

Second column, Definition Rhoduatulta, add item "5." to
read: "5. Do not have a fragipan or a kandic horizon."

Page 385, firat column, Control section for particle-size
classes or their substituteas, item B., lines 1 and 3, change
to read: "...argillic or kandie horizon..."

Item C., line 2, change to read: "...an argillic or
kandic horizon..."”

Item C.1., lines 4, &, and 7, change to read:
“...8rgillic, kandic, or natric horizon...”

Item C.2., linea 3 and 5, change to read: "...argillic,
kandic, or natric horizon..."

Second ¢olumn, item C.3., lines lines 2, 4, and 7,
change to read: "...argillic, kandic, or natric horizon..."
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Second column, item D., line 2, change to raead:
*...argillic, kandic, or natric horizon..."
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